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PROBLEM TO BE SOLVED: To provide a portable fuel cell which includes an 
improved cooling means so that the cooling of a DC/DC converter can be 
performed sufficiently and effectively. 

SOLUTION: A DC/DC converter 6 is installed in a power generation control 
chamber E and cooled through heat exchange with air J taken in from an air 
intake 12 by a reaction air supply fan 4. The adjustment of the rate of air flow in 
the chamber E is performed the control of the fan 4 relative to the power 
generation amount of the body 2 of a fuel cell. 



LEGAL STATUS [Date of request for examination] 23.06.1999 



[Date of sending the examiner's decision of rejection] 24.07.2001 

[Kind of final disposal of application other than the examiner's decision of 

rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2 **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 



[Claim 1] The body of a fuel cell which uses and generates the air from the 
hydrogen and the outside from a hydrogen source of supply in a portable case, 
The blower which adopts air from the outside and is sent into this body of a fuel 
cell, and the converter which carries out electrical-potential-difference 
conversion of the power generated by this body of a fuel cell, In the portable fuel 
cell which carried the control section which controls the output of a blower to 
maintain this body of a fuel cell at a predetermined operating temperature said 
converter The portable fuel cell characterized by being installed in the circulation 
way of the air sent into the body of a fuel cell by said blower so that air cooling 
may be carried out. 

[Claim 2] The body of a fuel cell which uses and generates the air from the 
hydrogen and the outside from a hydrogen source of supply in a portable case, 
The blower which adopts air from the outside and is sent into this body of a fuel 
cell, and the converter which carries out electrical-potential-difference 
conversion of the power generated by this body of a fuel cell, The operating 
method of the portable fuel cell with which it is the operating method of a 
portable fuel cell which carried the control section which controls the output of a 
blower as this body of a fuel cell is maintained at a predetermined operating 
temperature, and said blower is characterized by sending air into the body of a 
fuel cell while carrying out air cooling of said converter. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] Especially this invention relates to amelioration of the 
cooling means of a DC to DC converter about a portable fuel cell. 
[0002] 

[Description of the Prior Art] The output voltage of a portable fuel cell is 
controlled by the DC to DC converter, and is always maintained at regularity (for 
example, 12V). Therefore, even when an external load becomes large, the 
output voltage of this portable fuel cell does not decline. However, in case said 
DC to DC converter changes a generation-of-electrical-energy electrical 
potential difference into fixed output voltage, it generates the heat equivalent to 
about 1 0% of a fuel cell output. Here, if cooling of a DC to DC converter is not 
made at all, a DC to DC converter has a possibility that it becomes an elevated 
temperature too much, and ** and a thermal run away may be started at last, 
and a normal output control may become impossible. 
[0003] Then, in the conventional portable fuel cell, said DC to DC converter was 



installed in the circulation way of the air supplied to a catalyzed combustion 
machine, and had become the configuration cooled by the air. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, since said DC to DC 
converter generates about 10% of heat of a fuel cell output, if the external load of 
a portable fuel cell increases (that is, a fuel cell output increase), the calorific 
value of this DC to DC converter will increase. On the other hand, since the 
amount of the unreacted hydrogen gas introduced in a catalyzed combustion 
machine is not influenced by fluctuation of an external load but is always almost 
fixed, a catalyzed combustion dexterous fan's blast weight is kept constant. 
[0005] Therefore, when a DC to DC converter is installed in the airstream path to 
a catalyzed combustion machine and the external load of a portable fuel cell 
increases, a DC to DC converter may generate heat exceeding the refrigeration 
capacity of the air which circulates by said catalyzed combustion dexterous fan. 
Consequently, since the temperature rise of a DC to DC converter was not fully 
able to be suppressed, when it was used for a long period of time, problems, 
such as breakage of the fall of the stability of the output voltage of a DC to DC 
converter, the switching element in a DC to DC converter, diode, etc. and 
degradation of an electrolytic capacitor, had arisen. 
[0006] Here, in order to solve said many problems, a catalyzed combustion 



dexterous fan is enlarged and cooling of a DC to DC converter should just fully 
be made. However, when a catalyzed combustion dexterous fan is enlarged, as 
a result of increasing the air content supplied to a catalyzed combustion machine 
more than an initial complement, superfluous cooling of the catalyzed 
combustion machine is carried out, or catalytic activity declines, and the 
degradation of a catalyzed combustion machine poses a problem. Moreover, 
problems, such as increase of the internal load of a portable fuel cell, 
enlargement of equipment, and weight-izing, are also produced. Therefore, it 
cannot be said at all that it is appropriate as amelioration of the cooling means of 
a DC to DC converter to enlarge a catalyzed combustion dexterous fan. 
[0007] then, this invention - the above-mentioned trouble -- taking an example - 
cooling of a DC to DC converter -- enough -- and it aims at offering the portable 
fuel cell which improved the cooling means, and its operating method so that it 
can carry out efficiently. 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, it sets to invention according to claim 1. The body of a fuel cell which 
uses and generates the air from the hydrogen and the outside from a hydrogen 
source of supply in a portable case, The blower which adopts air from the 
outside and is sent into this body of a fuel cell, and the converter which carries 



out electrical-potential-difference conversion of the power generated by this 
body of a fuel cell, In the portable fuel cell which carried the control section which 
controls the output of a blower to maintain this body of a fuel cell at a 
predetermined operating temperature, said converter is characterized by being 
installed in the circulation way of the air sent into the body of a fuel cell by said 
blower so that air cooling may be carried out. 
[0009] 

[Function] this invention person etc. sets to a portable fuel cell, while doing 
research on the design of a portable fuel cell. Since the air sent into the body of 
a fuel cell with a blower is used also for cooling of the body of a fuel cell while it is 
used as a generation of electrical energy (oxidant gas) with the body of a fuel 
cell, the blast weight of a blower Paying attention to being controlled to be 
proportional to the power which the body of a fuel cell generates substantially 
mostly, the configuration of this invention which can cool a DC to DC converter 
efficiently was invented. 

[0010] That is, the air sent into a portable fuel cell list according to claim 1 by the 
blower in an operating method according to claim 2 is used also for cooling of 
the body of a fuel cell while it is used for a generation of electrical energy as 
oxidant gas by the body of a fuel cell. Although a control section controls the 
output of a blower to maintain the body of a fuel cell at a predetermined 



operating temperature, since the calorific value in the body of a fuel cell is 
proportional to the power which the body of a fuel cell generates mostly, the 
blast weight of a blower will be controlled to be proportional to the power which 
the body of a fuel cell generates substantially mostly. 
[001 1] On the other hand, conversion efficiency is regularity (about 90%) mostly, 
and, as for the DC to DC converter which carries out 
electrical-potential-difference conversion of the power from the body of a fuel cell, 
the calorific value is proportional to power mostly from the body of a fuel cell. 
Therefore, the output (airflow) of a blower will be proportional to the calorific 
value of a DC to DC converter mostly. 
[0012] Here, in a portable fuel cell according to claim 1, since the DC to DC 
converter is installed in the path of the air sent into the body of a fuel cell by the 
blower so that air cooling may be carried out, air cooling of the DC to DC 
converter can be carried out, and the airflow is proportional to the calorific value 
of a DC to DC converter mostly. Therefore, it is maintaining a DC to DC 
converter at low temperature with the convenient design. 
[0013] Moreover, also in the operating method according to claim 2, the blower 
is sending air into the body of a fuel cell, carrying out air cooling of the DC to DC 
converter, and since the airflow which carries out air cooling of the DC to DC 
converter is proportional to the calorific value of a DC to DC converter mostly, it 



has become good arranging it maintaining a DC to DC converter at low 

temperature. 

[0014] 

[Example] Hereafter, one example of this invention is explained concretely, 
referring to a drawing. Drawing 1 is the perspective view which turned off and 
lacked a part of portable fuel cell concerning this invention, and drawing 2 is 
X-X-ray sectional view in drawing 1 . The portable fuel cell consists of a housing 
1 , the body 2 of a fuel cell, the hydrogen storing metal alloy tank 3, a reaction air 
supply fan 4, a controller 5, and DC to DC converter 6, as shown in drawing 2 . 
[0015] The interior is divided into five space A, B, C, D, and E by Septa 1a, 1b, 
1c, and id as a housing 1 is shown in drawing 2 . In the body loading room of a 
fuel cell, and the right end section space B, the center-section right-hand side 
space A in a housing 1 serves as a hydrogen storing metal alloy tank hold room. 
Moreover, the center-section left-hand side space C in a housing 1 is a reaction 
air supply room, and the left end section space D is a catalyst air supply room. 
Furthermore, the up space E serves as generation-of-electrical-energy control 
room. 

[0016] In addition, while opening which is not illustrated is formed, as shown in 
drawing 1 , the lock out lid 1 1 which has slit-like air exhaust port 1 1a is attached 
in the upper limit of said hydrogen storing metal alloy tank hold room B free 



[ closing motion ]. Moreover, the slit-like air-intake 12 is mostly formed in the 
transverse plane and tooth back of said generation-of-electrical-energy control 
room E over the whole surface, respectively. 
[0017] The body 2 of a fuel cell carries out two or more sheet (for example, 30 
sheets) laminating of the eel which arranges an anode on one electrolyte layer 
side, and comes to allot a cathode to an another side side, and the separator by 
turns, and is constituted, and the hydrogen supply manifold 21 and the hydrogen 
discharge manifold 22 are formed in the top face and the inferior surface of 
tongue, respectively. In addition, in the body 2 of a fuel cell, the hydrogen gas 
passageway is horizontally formed in the air duct and the vertical direction with 
said separator, respectively, and as the void arrow heads P1 and P2 show, the 
body 2 of a fuel cell turns an air inlet side to the reaction air supply room C, turns 
an air outlet side to the hydrogen storing metal alloy tank hold room B, and is 
carried in the body loading room A of a fuel cell at drawing 2 .. 
[0018] The hydrogen storing metal alloy tank 3 is carrying out the configuration 
which carried out two or more (example of illustration 5) successive installation 
of the cylinder-like hydrogen storing metal alloy tank simple substance 3a by the 
horizontal position between the stanchions 31 of a pair, as shown in drawing 1 . 
In addition, the hydrogen storing metal alloy tank 3 is held in the hydrogen 
storing metal alloy tank hold room B through said opening which attachment and 



detachment are free and is not illustrated, and it is installed so that heat 
exchange can be efficiently carried out with the exhaust from said body 2 of a 
fuel cell. 
[0019] Moreover, as shown in drawing 2 , the coupler 32 used as the output port 
of hydrogen gas is formed in upper limit, and this coupler 32 and said hydrogen 
supply manifold 21 are connected with one side of the stanchion 31 of said pair 
by the hydrogen supply pipe 71. As shown in drawing 2 , the reaction air supply 
fan 4 is in the left part in said generation-of-electrical-energy control room E, he 
is installed so that the generation-of-electrical-energy control room E and the 
reaction air supply room C may be opened for free passage, and serves to make 
the air incorporated in the generation-of-electrical-energy control room E from 
the air-intake 12 introduce into into the reaction air supply room C. 
[0020] A controller 5 is formed in the generation-of-electrical-energy control 
room E, and controls said reaction air supply fan's 4 blast weight. That is, a 
controller 5 controls the reaction air supply fan's 4 blast weight to be proportional 
to the generation-of-electrical-energy current of the body 2 of a fuel cell, and to 
keep constant the temperature of the body 2 of a fuel cell. Therefore, the 
reaction air supply fan's 4 blast weight also increases as are shown in drawing 4 
and the amount of generations of electrical energy of the body 2 of a fuel cell 
increases. 



[0021] As DC to DC converter 6 is shown in drawing 1 and drawing 2 ., the 
rectangular parallelepiped unified by overlapping said controller 5 is carried out, 
and the heat sink 61 is formed in the transverse plane and tooth back, 
respectively. Moreover, the leg 62 of a pair is attached in the lower limit. DC to 
DC converter 6 is installed in the generation-of-electrical-energy control room E 
by the leg 62 of said pair. That is, DC to DC converter 6 makes an air-intake 12 
and a heat sink 61 meet drawing 1 mutually to the upstream of the reaction air 
supply fan 4 in the generation-of-electrical-energy control room E, as the void 
arrow head J shows, and is arranged. 

[0022] In addition, since the adiathermic ingredient which is not illustrated is 
arranged by 1d of septa while DC to DC converter 6 separates and is arranged 
by the leg 62 from 1d of septa, the heat from the body 2 of a fuel cell does not 
get across to direct DC to DC converter 6. Next, the effectiveness of this 
example is explained, comparing with the conventional example. Drawing 3 is 
the sectional view of the portable fuel cell in the conventional example. Since it 
has the same whole configuration as this example and arrangement of a 
controller 5 and DC to DC converter 6 only differs, the conventional example 
gives the same sign to the same component, and omits explanation. 
[0023] In the portable fuel cell in the conventional example, the controller 5 and 
DC to DC converter 6 are arranged at the catalyst airstream path in the catalyst 



air supply room D. Therefore, DC to DC converter 6 is cooled by carrying out 
heat exchange to the air incorporated through opening 54 in the catalyst air 
supply fan's 53 operation from the inside of the reaction control room E, as the 
void arrow head P3 shows to drawing 3 
[0024] Here, in order that the catalyst air supply fan 53 may serve to supply air in 
the catalyzed combustion vessel 55, the blast weight is controlled to be kept 
almost constant. Therefore, when the amount of generations of electrical energy 
of the body 2 of a fuel cell is large, cooling of DC to DC converter 6 is not fully 
made, but a maximum temperature rises to about 100 degrees C. On the other 
hand, in the portable fuel cell in this example, the controller 5 and DC to DC 
converter 6 are arranged at the reaction airstream path in the 
generation-of-electrical-energy control room E. Therefore, DC to DC converter 6 
is cooled by carrying out heat exchange to the air compulsorily incorporated in 
the generation-of-electrical-energy control room E through the air-intake 12 in 
said reaction air supply fan's 4 operation, as the void arrow head J shows to 
_ drawing _ _„„._.., 1 

[0025] That is, in the portable fuel cell of the above-mentioned configuration, 
reaction air is compulsorily incorporated by the reaction air supply fan 4 in the 
generation-of-electrical-energy control room E from an air-intake 12. The 
calorific value of DC to DC converter 6 becomes large as are shown in drawing 4 



and the amount of generations of electrical energy of the body 2 of a fuel cell 
increases, but the reaction air supply fan's 4 blast weight also becomes large at 
coincidence as mentioned above. Therefore, since the circulating air content 
increases the inside of the generation-of-electrical-energy control room E even 
when the calorific value of DC to DC converter 6 increases, cooling of DC to DC 
converter 6 is made effectively. 

[0026] Consequently, in this example, the maximum temperature of DC to DC 
converter 6 can be made into about 60 degrees C. In addition, since the calorific 
value of DC to DC converter 6 is about [ of the calorific value of the body 2 of a 
fuel cell ] about 1/10, there is almost no temperature rise of air which carried out 
heat exchange to DC to DC converter 6, therefore trouble is not caused to 
cooling of the subsequent body 2 of a fuel cell. 
[0027] 

[Effect of the Invention] As mentioned above, in this invention, the DC to DC 
converter is installed in the circulation way of the reaction air supplied into the 
body of a fuel cell so that this reaction air may be contacted and air cooling may 
be carried out. Here, since said reaction air is used also for cooling of this body 
of a fuel cell while it is used for a generation of electrical energy within the body 
of a fuel cell, the amount of circulation of reaction air is controlled to be 
proportional to the generated output of the body of a fuel cell mostly. Therefore, 



even when the calorific value of a DC to DC converter increases according to 
increase of the generated output of the body of a fuel cell, the amount of 
circulation of said reaction also increases to coincidence. 
[0028] Consequently, effective cooling of a DC to DC converter can be aimed at, 
performing neither enlargement of a blower, nor installation of a new controller, 
and preventing enlargement of equipment, weight-ization, etc. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view which turned off and lacked a part of 
portable fuel cell concerning this example. 

[Drawing 2] It is X-X-ray sectional view in drawing 1 
[Drawing 3] It is the sectional view of the portable fuel cell concerning the 
conventional example. 
[Drawing 4] It is drawing showing the relation between the generated output of 
the body of a fuel cell, and the calorific value of a DC to DC converter, and the 
relation between the generated output of the body of a fuel cell, and reaction air 
supply fan blast weight. 



[Description of Notations] 

1 Housing 

2 Body of Fuel Cell 

3 Hydrogen Storing Metal Alloy Tank 

4 Reaction Air Supply Fan 

5 Controller 

6 DC to DC Converter 
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